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€51 3*4** £o}t\n] ^tt ^ y tt 3^*1%- #3 ifln-s- 4^ is.el4*lsi anatfiH 5! -5.3.4 

, € ^4. 3**HJ"* 4^47] sflSW ^^sj fe 3^ <^«# ^ tl£^l7msl >S <^^<H1 £)H4°J* 

*r #tm, -i i^/H2ii o J#, «gaHfe *m ^4fe."a44, ^ <^«<hi ^12 t-^-t 

"Sej-fr ll^Rr "3:^121-, ^Hel-<?)S1 <*-»H i^ol^f ^4j1, 4<a <3*£) 4l t-£t-<§<3-|- 2h#a1?1^ 
« °J°4si £j2.^/HiH|°j2f «£la4, Jfl« *lli Ir^l-^4 34€ ^li *fl€-§- £314, £ 

41-* *tli U^4^r 3414. Tsfli #44°i4-l: € °J°421 1^4 ^!4€ m|H4°J4, 

2fl^ ^3 *m ^4 *)12 niie-i- ll^Hr 444, 51^- *1)2 #44°J4* H^Hr 4414, ^ <3 

*l|2 #4^34 ^ofl, i-e^4 ^144 i£B]4 kEt %>garfe 47fl, ^ 44-§~fr *i|3 #4^44 W 
4 44, -til °J^£l ^13 #4^4 $Hfe Bfl-5d#*, ^li *ll3 #4444 *fl 2 l-^l-«g«4 ^44 

l 444, *2 ^44 344 *)]2 444 44 ^4£r 4 Till- i«-*M 4^0144. 
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£ 2^r £- ^2] £1$ "J^-fr ^£ 0 |c)-. 

- £^2] ^£ tfl* ^-5:21 4* - 

2 : S>£sfl7)# 4 : ^H-iVSj-^ 

6 : TlMS^ 8 : ±2.±/E.$9l 

8a : 311 10b, 14b : WW 

12 : 312 f-^f-^ 15 : 

16a : -1-3:2 (plug) 16b : 1 

18, 22, 26 : f^i'SH* 20a : «lSe}-<y 

20b, 24b : *1^3-§- 42 Jflli 

24, 24a : 3^ 28a : »B4i# 

28b, 28c, 28d : ^ 

12. O —1 I ~t 

^1 ^ (DRAM) °1W 13°) #312] 50% «>l A o v<:, l m-ew. *W * 

°l7l ^sfl 7fltSlSi^D)l, a f> *M-7f #e1a(plug)l- °l-§-$ ^7)^^- saj (Self . Align Contact; SA 

C) ^ 0 14. °1 #e1a SAC ti)Ss1-ol ^4 ?Ba))AlE|sl i£B|*| t£f ^S>7| #*f| *W-*ofl SAC ^3 

# °l-g-*H #3Uf- *<S*U. H1HBK! ^e>4 ^£e]*l o) feU o^j fo^ i % ,33 

SI %fc°)l S] Jl oli^MHl (high aspect ratio) SW 4* £3)^-1: 7fl^*}7l ^ft ^o)^. 
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<§<*o| £tf£|fe- »Mi}7] fl«H 444<3 nfl£ol4. 444 194 tf*SJ 1 

21 3*Htf* ^t}7] ^n4 4 ^#21 *144 #333] €4. 444 43I3# >i S^^^s] 

#347] <H^-f°S. HlM4# sej S£fe. ^£5lx| i£ ft4<83«| 3^41: #34 =r ^rr 31<t}-§- 

^34<3 31# 3 (main chip) $1 4713 -§-3.4 4£ *1#£ 43*114 4 5tJ4. 



«■ 43^ #714 4£ n^*\7] m m& 2«.s.4. 4 n^si 

4 l-ela* ^-4 ?97i a| *asi ^-fr #34.°3*1 3]# 34 4£ #43 € 432J34 #3:221 ^#34-1- -§-°l 
431 #34 ^ S!^ 34*i4 43314-1- #£*fl 3ls.eJ3*]2l 3l24<a-g: 31^44 3H4. 

4321 43 5! 4-§- 



#71 ^34 43471 3*H 4 \m 34 nfl£34*13 3l2#«?i£, 2J34, 34344 #343 34 

a|]#o| ^^5)4^ b]]# ^ #£313#£l 4 2J331 3H4#4 *834^r #3)4, H 333]^ r£.2.i/.E 3] 9j 

4, 3331^r 3ll 4443 3 t 334rr #314. 3l# ^^-Hl 3)2 S34^r 4314, 3H333 # 

ejojj i3lH3» ^^arfi, all^i <3<*2l Tfll -g.£.|.<g<tf ii-fA]?^ ^TflSj-, <§*2l ±.2.i/H31#4 34# 43 
Zt2l, 31# 333 *)U l-^f-334 344 jfl^ ^Aj^ ^TjlSl-, 4444 34 31l #43444 3^44 

#314, 31 1 #44444 4443 € 333 43n4 34# 3S434, 3]# 333 2||#4 >fl2 31# 
* ^344 #314, 3444 Sfe 312 #44#44 ^344 #3)4, 4 333 *)12 #4344 felasl- ^ 

^€ ^sHi^i ^l, si i4i-# ^13 tTV^-a^ ^^21 ^13 #^"34 ^i 

-4 44 ^ ^ ^ ^Tii » ^ -i: ^ ^.s m. 



2 1-^1:^^* ^*Rr ^HlAi 4! ^^S] ^^4, ^ <^^5l ^|i ^^^^ ^^4* # 

71 2«€ ^^21 t#« «£^|7l*H ^12 t-^t-^-l- 4-§". #7) ^ ^ Bfl^ <g«2l 

ne)jl, #71 i-ela ^ ^1 ^^l^ ^ofl, a o v 7 ) ^) ^« <g^o| t ^ Sl-£.x)l7l^] lr^l-o|^. 



2i*v #£31 »ll5iel#*l2l ^1^^^ ^ <§<*4. ^^^#1: ^^471 ^1« sfl^iol H^s]-b 3«€ ^ 

4^ <ti-£*fl7l#2l <^«ofl ^H4°J# 43121-, IS ^^"Hlir ^i/HEfl°J^. 311^ "S^Htt ^ll t 

^ A J4^ 47114, ^^°11 ^2 S^Rr 4314, ^H4°J2l #^^1 isflolAH. 

, iflS ^^21 ^1 1-£1;<8*^ ii-&Al ? l4=. cJ-7114, 1 ^^21 ^i/He11<a4 #ei^4, 3fl4 ^^2) ^|i 1- 

^1-1244 ^ii 4^ ^^4fe tM14, ^4#* *11i #4^<a4^ S^4^ 4314, ^ill #41^4* 
4f-4<H € 2J«51 *e1h4 ^^4 «m44-§- ^^4^ 4314, Sfe 312 ^4^44-t- ^^4^ #314 
, -i ^^ofl^ i-Eiii4 ^^4 isel^l t£t, ifl# ■g^oil^ 7112 ^ i #7j-^<aBV^. #f-4<H Tfll 3fl#4 
312 sll## "^^4^ #31, ^ 14-i* 313 ^4^#4t 3^4 4^-, € ^23 21 ^#^^4 ojofl^ aflA} 
ifl# 2j«2) ^13 #4^#4^13|^ 312 1-^2J214 7i|l #44, 312 3]#4 312 44 

^^4^ 4311- £44 5^ 4^'^ 44. 
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£ 4^21 *1]2:41HI 4<H4, 44 42 1£1<33£ 44 4i 4£1<^4 34£-§r ^442, 44 A 

2 1£1<3^1 % a Z*\t= 43H4 4 444. ^4 ^2) afli 1£-|-^1 g^r 4441 D^4J1, 4 

7i 3fln ^^si 4£sn44»ii ^2 i£i<33i <D44 41, 44 -a <33 ^€ ^^sj ^4<hi *i2 444 
1^44. 

aeli, ^-71 i-EU ^ >m s|141 ^44^ 431 4<4 44 ^ ^3 3? ^2) £14 4£*1144°il 1£1<>]£ 

*>i«h. ^ 4^2) B^a|«: ^4 mi 4^44. £4 -s- 44°i)£r 4 4^21 4^31 m*\ 

r: 34 «W2, 44 °I43. *l]44 344. 

£ la Mi4 £ lfe £ 214 ^#44 43*1141 4£*l| D|lSe1^]Sl aH^^l 4^*>7) 3*H #3 

44 £44 44£15L4, 42:4-£ " A" ^ <9«J1 44MU, " B" 3 #4 41 #444 41?!: 3)44 
"^(o^l-, " 341 € <3 < 4' 4^4)1 44^4. 



44. £ lal 42:44, 4£43]-4(4H 2]Sfl «"^^^4 «1 44 3 j> 434 41l £4^2] 4£*H4#(2)2] ^ 

^^H, 444 4 £441 4313. 3#. 31^44 ?1He444(£4s14 41)1 7fl*)14 7fl4&44(6) ^ $£ 
441 ^444. 443-31 °l-8-4^ *B4 <332i «Jff £l44fe 4^al ^344. 41°fl, 44 7floiB*i=*( 
6)4 4^H(£4s)4 41)1 44 -i ^3 « ^€ 4£sfl4#(2)<>ll *)l2 £41]2l l£ll 

^«B*M 1 S^Hfe 4-££2l ££i/££ll4(8a)l, sfl4 ^^Itt #£l<33(8b)l 44 *§444. 



41-4 4413 44°11 mi- 444(i0a, 10b)* #44 4-S- 4444 3-3^3. ^€ 3 3 4 tfSW* 
4<4 444 3114 <^2] 1-^1-^^ (8b) 444(l0a, l0b)4 4^-4£4 44. 4-S-. W a*sJ-4( 

10a, 10b)* ol-gr^U 4-8-44 4^1 4£^l7l^i ^ 2 je^^s) 1-^1-* 44 ^r°d*H 44 ^4 ^^s] 

4£^144°fl 42 #*#^i«i(12)* ^444. 44 **#^| ^(12)-ft ^^4 4ll **#^|«| (8b) 4 4S 
<9444. 



£ lb* 4244, 141-4 44°11 *4 444(i4a, 14b)-!- ^44 44, 44^^84 4-8-^4 44 444 4 
<H1 B114 -S^si <a^, ^|i t-£-&«83(8b)<>l 441- 1#47]^ aseil4iS ^4(16)1- ^444. 

£ let- 4244, 44 is e)l 4 is ^4(£ lbSl 16)* 4^as. 4-8-44 44 »l2 ±sfl44-§- 444 ?J4i 
avsj-uvo,] cfl«fl 4444, ^ A J4 7fl«»lS44(6)2) 4^<Hlfe ^lU U ^12 444°.S 

*1^4 isi]o]A-i (i5)7l- ^4slJi, 3H4 ^^Hlb ^12 11-*4 < §^(12)S1 44°11^ ^2 444(Ub)«>l 4442, 
A]i 4^4^^(8b)si S4-& ^ ^^°fl4 444(i0b)4 ^2 444(i4b)<*l 444^1 44. 

°M4, 4£^4^(2)£1 £#4 4^°fl ^)12 £4*121 !-£-§-§: 2^£3. 4^°J^. € 2*£21 rfc^-i 

/£e)]°](i6)ol ^^sli, 3fl4 °§q°\]^ 4i g&^q&b)^ 44 *44 £4^21 l-^l-ol^l ^<$s\H3. o. 
3H4 a<H44. 

£ ldl- 42:44. 441-21 44°)1 "HI* 14 1£14 £44 l-el4eie41 #44 44, -f-421 4444 

S 44 #5144^41 sflEl^^H € ^^^l^ ±J2.±/£5fl44 ^^4 Iel2(l6a)« ^44n, 2fl4 ^^^llfe 4 

l l^l £ g^4 ^^4 44^-8- ^lli ^4(i6b)l ^444. 



£ lei- 4244, l-e1a(i6a) U A 4% v ^4 ^l *H4(l6b)<>l ^ A j4 ^ ^ *fl4 ^^2] 44^1, if- 1<H 4 
441 #44<H ^lli #4444(18)1 ^444. 41°11. 44 ^11 1 #44441 °1444444 ^ ^^^il ^ A j4 
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44:i(16a)2) Bfl4 3«W ^4 44434 4l 3fl^!(16b)l- £444fe ^«i*4 ^44. 44°fl, S«i 

go] ^ % sfl^i 3<?H "ill- 44 £>§4 4444^44 ^av^j. tf-g- o|f. afl4^44 13 ^ ^ ^1 

4 44 44:i(16a)4 344 4S4°J(20a)4 l^sfl, ifl^ <g4°fl4 44 44434 *Hl ^€(16b)4 34€ 
4 443 4 42 44 (20b) 4^3 44. 



£ Iff- 4^44, 4 <S4 4 44 <§42l 33-1- 34 42 44444(22)4 ^34 44, 4 1421 471 42 44 
4444 4444 44 #Elzi(16a)£] 444 £*44*r ^4*4 *S344. 44, ^4*4 ^3€ 4444 34 

4 41* 44 £*§€ 4444^44 444 44 44 44444, 4 ^^«H1 44 #e) n(i6a)4 344 ^£44 
444 ^344. 4 4, 47) i£44 4^4 ££44 tE $4 *§3434 4444 4^4 4£ 5JU. 1 444 
4^4 47>444 444. £44 44 44 ££44 44(24)4 4^4^ £tt 44 344 ?51 ^3t 4£ Si 
4. 



<>H4, ^ <gq ^ 4$ 444 ^ 43 44.444(26)4 ^34 44. 444 4444 $3$. 4-§-44 
4 444 41 44444(8b) S 42 44414 (12) 4 £4444 4344. 4 4444 444 444 

4, 4* 44 4444(ao4 444 4-g- on- 44444 4 444^ «n-a*(28a)# 4342. 44 444-b 3 

444 434 44(28b, 28c)* 4344. 

4£4, 44 444r: 4£*l)7l44 434 42 44444(12)4 344 4l 44 (28b) 4. 42 44(2 
Ob), 4l 44(16b) 4 4l 44444 (8b)4 344 42 44(28c)4 4344. 444, ¥ 44(28b, 28c) 44 
21 444 4344. 44 44 4£44 saj t ^e-|^, 4 4344 S ££:i/£44 444 444 -f5.£l 3 
4^^* -§-01 si-Tfl ^ 5U4. 

£ 2^ # ^S] 4€- ^^HHi sitb 4^* £*)4 ^£5.4, afl^l ^^21 ^12 ^^i(24b)4 «1S4 0 J ^^i ^ A J4 
^<KI4 S^44 Stui. ^£21^1 £H(24a) «^«?IH4 44"d! 5 e> 14. d 1^7fl *W. ^^)) -is] ^ss] 

4 t£ #sln, -i *-S«S«| S ±i2-^/HiHl 0 J ^^-1: 44^ ^5.2] 4^4 514. 

#^2| S.4 

-*4tt 44 Sol 4^£. ^1^11 ^S4 S^r 442] ^^«-o.S4 ^4 #e1n, BIM401 £ ^ ^ 
°§^4 t^n, i£«14 £B ^«i* ^14^ 33.2] ^444* -S-oi^tii ^ 5U4. °1 ^ill- oi-g-^^ 
iS2l l-^ofl cflsfl s] h«! (feedback) 4 ^ 5j7l nfl^-H], ^ 4^^^4 tela^l 4^4 ^^21 s<| = «W 7^*H 

(57) %'n l 2l «41 

^44 1. 

>g <334, ^4444 43471 ^4 sfl^o] S^slfc afl^ 4^ 4£^l7l42] ^71 4 3^°fl ^H4°J4 S 
^44 4t11; 

W ii±/£ 51144, 471 sfl^ ^^ife ^li 444^^4 «8444 4tH; 

471 all4 ^^^1 42 444^^4 ^344 ^41; 

471 $U=44s) i^loi^i. ^71 titim <g^s] ^11 £#4714 431; 

471 4 <332l ±£^/sefloj3!f 344 4b1h4, 44 ^4 ^^2] 41 444^4 ^44 4i ^44 ^444 4 
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1444 Sb 3)1 444444 334b 431; 

37l 3U 444444 44*H 37l € 333 *e|a3 344 ajEej-ojBj. ^3 <g<*<>| a o v 7) ^ ^ 

2«iwt 43i : 

4444 4b *2 444444 *834b 43i : ■ 

a 0 V71 1 333 3)2 44444 $H, 37) 344 ^Se)*l t£f 334b 43); ^ 

1444 lib *|3 #4^444 334 44. 1§ 333 3|3 #4444 3°1)b ul)444. sfl^l 333 313 44^4 
si- SHb 371 3]2 44-I-334 344 *U 444, 3"7l 3|2 3|€4 344 312 4^4 44 334b 431* £4 
4b 51- 43-2-3. 4b 4£*ll "flS-el^lsi 31244 

37$ 2. 

3) l4°)l 37l =H^1 333 312 444334 W 3|1 444334 34514 334b 5* 43 2.3. 4b 

<L>£*11 31.2.514*13 31^44 
3. 

3] UN 4<H4, 371 AZ 444334 334b 431b, 

4 ^44 344, 314 <g«sl 3H -i-£-§-334 3b 3|i 4344 334b 4313. 

a 0 v 7 | ^ o^oj ^.g tiV £ 3]7l^l 312 444334 334b £31, ^ 

3?1 il 33 ^ 3m 333 4431 312 4441 334b 4315. ^l^^lb 5* 43 4b 451*11 3lJiL33*l 

51 312:44 
3^3-4. 

31 1^<H1 floH. 471 €ein ^ 3U 3144 334b 4^1 331. 

471 4 33 ^ 3)4 <^^£i ir.f-^ #£3)71331 f-£t°l£4 ^34b 4314 51 44b 34 43-°£ 4b 45131 
312.34*13 312:44 

373-5. 

4 334, 34344 43471 34 ^4«^1 333b 314 334 4b «J-5i3]7l#2i 37I ^ <g$H ^E^jf *g 
34b 431; 

471 4 3331b ££±/H3l34. 371 3)4 3331b 31i 441-334 334b 431; 
371 3)<2 33°11 312 444334 334b 431; 

371 3H443 4*H1 i3W3» 334ii, 37l 314 433 3)1 44433* 5vfr37lb 431; 

371 4. 333 ±^±/5-ell<?I4 344 4&U3, 47l 3)S 333 31 1 444334 344 3)1 3)34 334b 4 

n-. 
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*7l ^1 £4*H A o v 7l -i <3^Sl f-eUif 34£ *1«SKI# <§^*Hr ^741; 

1 44* 2 4#*I « Hf* S ^ *\*r £3] ; 

^7] t)|i ^4 34£ ^12 3fl€* ^*Rr ^ 

144* ^i3 #^<a^* 4-5-, -a ^^2) ^)]3 #*M<a^ $H4 Hfl-a^*, s^si ^3 #^<a 

flUfe ^1 t)|2 4£4 < 334 34€ *Mi 3^4, t)|2 343 ^12 344 44 ^4fe fc** s*v 
6. 

* 5^°)l 5a<H4. ^7l <g33 ^12 444^4, ^71 m 444^4 34£4 ^*Rr 51* 43.2.3. 
^4% v 7. 

* 54°fl 5tl«H>H. 47| ^2 444<83* ^*Kr <M|fe. 

47] -i -3*3 334, j<i€ 41 444^34 ^11 *i < a*M- ip^Kr 47114, 

47] sg^ ict€ 1^171^] t)|2 444^4 H^Hr 47)], $ 

aj. 7 | ^ ^ s))^ <g*°) 33^] ^2 ^4* 4t)|£ o|=Lo)*|i= 5).^ Hj-^^l u))5Le)^l 

2] 7)l£4<4 

34%>-8. 

*)| 54*1 Si°H, 4 Bill ^ Till 31)12-1- «^4*r Cj-7)) #<H|. 

av 7] 4 ^ o^oj «-£^7)^ofl 444e>l£4 ^«J*>fe 13-7)14 £#*Kr 54 43.2.3. 4fc 4£*1) 

*fli44 

£ T 3 
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28a 28b 28c 
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